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Two Approach
1. You simply create objects of your existing class inside the new class. This is called composition, 

because the new class is composed of objects of existing classes. You’re simply reusing the 
functionality of the code, not its form. 

class Soap {
   Soap() {
    }
  }
public class Bath {   private Soap abc;  // Soap abc= new Soap();
  public Bath() {
    System.out.println("Inside Bath()");
      castille = new Soap();
  }

2. The second approach is more subtle. It creates a new class as a type of an existing class. You literally 
take the form of the existing class and add code to it without modifying the existing class. This 
magical act is called inheritance.



Inheritance

import com.bruceeckel.simpletest.*;

class Cleanser {
  public void dilute() { append(" dilute()"); 
  public void scrub() { append(" scrub()"); 

}
    public static void main(String[] args) {
    Cleanser x = new Cleanser();
    x.dilute(); x.scrub();
    System.out.println(x);
     }
}

public class Detergent extends Cleanser {
  // Change a method:
  public void scrub() {
    append(" Detergent.scrub()");
    super.scrub(); // Call base-class version
  }
  // Add methods to the interface:
  public void foam() { append(" foam()"); 

}
  public static void main(String[] args) {
    Detergent x = new Detergent();
    x.dilute();
    x.scrub();
    x.foam();
    System.out.println(x);
    }



Note:
It’s important that all of the methods in Cleanser are public. 

Remember that if you leave off any access specifier, the member defaults to package access, which allows access 
only to package members. Thus, within this package, anyone could use those methods if there were no access 
specifier. 

Detergent would have no trouble, for example. However, if a class from some other package were to inherit from 
Cleanser, it could access only public members. So to plan for inheritance, as a general rule make all fields private 
and all methods public. (protected members also allow access by derived classes) 

Even if you don’t create a constructor for derived class, the compiler will synthesize a default constructor for you 
that calls the base class constructor.



If you don’t call the base-class 
constructor in BoardGame( ), the 
compiler will complain that it can’t 
find a constructor of the form Game
( ). 

In addition, the call to the base-
class constructor must be the first 
thing you do in the derived-class 
constructor. (The compiler will 
remind you if you get it wrong.)

class Game {
  Game(int i) {
    System.out.println("Game constructor");
  }
}
class BoardGame extends Game {
  BoardGame(int i) {
    super(i);
    System.out.println("BoardGame constructor");
  }
}
public class Chess extends BoardGame {
    Chess() {
    super(11);
    System.out.println("Chess constructor");
  }
  public static void main(String[] args) {
    Chess x = new Chess();
      }
}



Choosing composition vs. inheritance
// Composition with public objects.

class Engine {
  public void start() {}
  public void rev() {}
  public void stop() {}
}
class Wheel {
  public void inflate(int psi) {}
}
class Window {
  public void rollup() {}
  public void rolldown() {}
}
class Door {
  public Window window = new Window();
  public void open() {}
  public void close() {}
}

public class Car {
  public Engine engine = new Engine();
  public Wheel[] wheel = new Wheel[4];
  public Door
    left = new Door(),
    right = new Door(); // 2-door
  public Car() {
    for(int i = 0; i < 4; i++)
      wheel[i] = new Wheel();
  }
  public static void main(String[] args) {
    Car car = new Car();
    car.left.window.rollup();
    car.wheel[0].inflate(72);
  }
}

When you inherit, you take an 
existing class and make a 
special version of it. In 
general, this means that you’re 
taking a general-purpose class 
and specializing it for a 
particular need. 
With a little thought, you’ll see 
that it would make no sense 
to compose a car using a 
vehicle object—a car doesn’
t contain a vehicle, it is a 
vehicle. The is-a relationship 
is expressed with inheritance, 
and the has-a relationship is 
expressed with composition. 



Polymorphism
1. Method Overriding
2. Overloading



Pitfall: “overriding” private methods
public class PrivateOverride {
  private static Test monitor = new Test();
  private void f() {
    System.out.println("private f()");
  }
  public static void main(String[] args) {
    PrivateOverride po = new Derived();
    po.f();
    monitor.expect(new String[] {
      "private f()"
    });
  }
}
class Derived extends PrivateOverride {
  public void f() {
    System.out.println("public f()");
  }
}

You might reasonably expect the output to be “public f( 
)”, but a private method is automatically final, and is also 
hidden from the derived class. So Derived’sf( ) in this 
case is a brand new method; it’s not even overloaded, 
since the base-class version of f( ) isn’t visible in Derived. 

The result of this is that only non-private methods may be 
overridden, and overriding private methods, which 
generates no compiler warnings, but doesn’t do what you 
might expect. To be clear, you should use a different name 
from a private base-class method in your derived class.



Constructor Call in Inheritance
the order of constructor calls for a complex object is as follows: 

1. The base-class constructor is called. This step is repeated recursively such that the root of the 
hierarchy is constructed first, followed by the next-derived class, etc., until the most-derived class is 
reached. 

2. Member initializers are called in the order of declaration. 

3. The body of the derived-class constructor is called.


